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Guiddines

Acquired Immunodeficiency SyndromePanels

Beforethefirst meeting of the Acquired Immunodeficiency Syndrome (A1DS) Panelsin 1988, the Joint Del egation of
the U.S.-Japan Cooperative Medical Science Program identified and adopted guidelines targeting HIV and related
retroviruses as areas of research and activities of great importance for achievement of the Panels’ objectives. In
subsequent revisions, guidelines were added, to encourage exchange of information and collaboration between
Japan and the United States. The guidelines presented here emanated from the revisions made at the seventh joint
meeting of theAIDS Panels, in Kimiidera, Japan, in March 1995.

Theresearch areas and activitiesimportant to the Panels are asfollows:

1 Conduct of epidemiology and natural history studies of HIV and related retroviruses, including patterns of the
epidemic asit continuesto emergein Asia, risk factors for and mechanisms of transmission, progression of disease,
development of diagnostics, and development and assessment of intervention strategies

2. Study of the etiology and pathogenesis of HIV and related retroviruses, to improve basic understanding of the
causative agents, including retrovirology and genetics, mechanisms of establishment of infection, cellular and mo-
lecular mechanisms of immunopathogenesis, and pathogenic mechanisms of related malignant conditions, opportu-
nistic infections, neurological disorders, wasting, and other organ- and tissue-specific disorders

3. Development of antiviral compounds and immunomodulators for HIV infection; development of diagnostics,
prophylaxis, and therapies for opportunistic infections, malignant conditions, and other conditions associated with
retroviral infection; development of approaches to inhibit mother-to-child transmission of HIV; development of
vaccines; and establishment of in vitro and in vivo evaluation systems, including animal models

4. Investigation of the relationship between behavior and HIV infection and disease, including risk factors for
transmission, development of behavioral interventions, and behavioral aspects of clinical trias of vaccines and
therapeutics

5. Exchange of basic and clinical information between investigators in Japan and the United States and sharing of
techniques and materials pertinent to human retrovirus infections

6. Development of linksfor collaboration between junior and senior scientistsin both countries and joint pursuit of
research efforts
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Five-Year Summary
Broad Goals

TheHIV/AIDS pandemic has spread
inAsiaand the Pacific, but with
different dynamics and features. At
the beginning of the last decade,
Indiaand Thailand experienced rapid
escalation of their HIV/AIDS
epidemics. Inthelast 5 years,
Thailand has made great stridesin
controlling this escalation, but India
continues to experience growth in the
prevalence of HIV/AIDS casesand
may surpass the countries of sub-
SaharanAfrica. Epidemicsof
complex nature have begunin
Cambodia, China, Myanmar, and
Vietnam, with mixed contributions
frominjection drug use and hetero-
sexual transmission. Two problems
must be overcomein theAsia-Pacific
region. Because of unequal eco-
nomic development, all countries of
the region do not equally benefit
from the recent achievementsof HIV/
AlDSresearch. Antiretroviral
therapies have reduced the rate of
progression to clinical AIDS and
death among HIV-positive personsin
developed countries, but these
therapiesarelargely unavailablein
less developed nations. In addition,
incompl eteimplementation of
advanced testing procedures for
screening of blood donors and for
blood testing has resulted in unsafe
blood suppliesin many areas.

The AIDS Panels have discussed the
scientific achievements obtained
through Panel activities and recog-
nize theimportance of equal availabil-
ity of scientific advancesinAsia
Pacific settings, toimproveclinical
care and control of the epidemic
through measures to ensure the
safety of the blood supply and other
prevention interventions.

The broad goals of the Panels are to
(2) share scientific information and
(2) initiate research collaboration, to

develop scientific knowledge and
tools to prevent new infections and
to improve the care of persons
already infected with HIV. Scientific
areas of cooperation target (1) the
natural history and epidemiology of
retroviruses, including mucosal
transmission, mucosal immunity, and
genetic, host, and viral characteris-
tics affecting transmission and
pathogenesis; (2) basic studies of
immunology and virology, in search
of novel targets for therapeutic
intervention and novel and
multipotent vaccine approaches; (3)
clinical research on therapeutic
interventions; and (4) development
of preventive interventions.

Progressand Accomplishments

Natural History, Epidemiology, and
Prevention

During thelast 5 years, the AIDS
Panels have continued to monitor the
global epidemic, aswell asthe
epidemicsin the United States and
Japan. The focus has been on
epidemiology inAsiaand the Pacific,
including Cambodia, China, India,
Indonesia, Japan, Maaysia,
Myanmar, the Philippines, Thailand,
and Vietnam. Both Panelsalso have
been pursuing research collabora-
tions in the countries of sub-Saharan
Africa. China, India, and Vietnam are
experiencing explosive epidemics.
On the other hand, the Philippines
has uniquely experienced low HIV/
AIDS prevalence despite high
prevalence of ulcerative sexually
transmitted diseases among the
general population and commercial
sex workers. Thelow prevalence of
injection drug use in the Philippines
may contribute to the low rate of
dissemination of HIV.

In Japan, there are only several
thousand cases of HIV infection due
to risk factors such as heterosexual
contact and injection drug use, but
two alarming signsare recognizable.
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First, although the annual incidence
of HIV positivity identified in blood
donors at blood screening is not very
high, it has been increasing steadily,
from 0.1 cases per 100,000 donations
in1990t0 1.03in 1999, exceeding the
alarming level of 1.0/100,000for the
first time. Second, in three cases,
HIV infection was acquired through
receiving transfusion of blood that
had been screened for antibody to
HIV. Thisoccurrence demonstrates
the need to close the “window
period” to prevent transmission of
HIV by transfusion. During this
period, donated blood may test
negative for antibody even though
HIV ispresent and can be transmit-
ted.

In the United States, the epidemic
continuesto evolve, with 700,000-
900,000 residents currently infected
with HIV. Although the incidence of
new AIDS cases has declined, this
observation is largely due to
expanded use of new antiretroviral
therapies that prevent progression of
HIV infectionto AIDS. Inaddition,
the previous decline in death rates
has now stabilized. Furthermore, the
rate of new HIV infections has been
constant since 1990, indicating that
the overall epidemic is continuing to
expand. HIV infectionratesare
continuing to climb in anumber of
subpopulation groups, such as
women, racia and ethnic minorities,
young homosexual men, adults older
than 50 years of age, and persons
with addictive disorders.

Research conducted by Panel
members continues to provide
information on therelationship
between HIV transmission and a
variety of viral and host factors, such
asviral subtype, viral load, host
genetic factors, the presence of
sexually transmitted diseases,
circumcision, and breast-feeding.
Study findings demonstrate that viral
load isthe best predictor of HIV
transmission. Loweringviral load



through antiretroviral drugs, thera-
peutic vaccines, or both may help to
reduce heterosexual transmission. In
Kenya, transmission from mother to
child appears to be associated with
high viral load, decreased counts of
CD4-positiveT cells, infection with
HIV subtype C, genital shedding of
virus, and maternal genetic factors.
Studies are directed toward devel op-
ing intervention strategies, including
low-cost alternatives to prevent
transmission from mother to child
and new strategies to prevent sexual
transmission.

Basic Science

Research by the Panelsin the areas
of virology, immunology, and
pathogenesis continues to yield
information that provides the basis
for development of vaccines and
therapeutic approaches. Areas of
focus have included the following:

* Roleof viral genesand peptides
and host cytokinesin HIV replica-
tion, the function of CD4-positive T
cells, and pathogenesis

* Response of cytotoxic T
lymphocytes (CTLs) inHIV infection
and correlation with viral load

e Mucosa immunity

* Roaleof antibody-mediated
neutralization of HIV inimmunity

e Development of animal models
that have contributed to the investi-
gation of pathogenesis, vaccine
development, and gene therapy
approaches, including (1) achimeric
simian/human immunodeficiency
virus (SHIV) model and (2) asevere
combined immunodeficiency (SCID)
mouse model

Differences have been observed in
theviral dynamicsof HIV in men and
women. Study findings indicate that
viral load is not predictive of disease

progression inwomen early in
infection, as has long been observed
in men, suggesting that this gender-
specific difference needsto be
considered in making decisions
about therapy for women.

HIV infectionistransmitted primarily
through mucosal routes. A number
of studies are investigating mucosal
transmission and cellular and
humoral mucosal immunity. This
research includes examination of the
role of host factorsin mucosa
transmission; demonstration of
intraepithelial dendritic cellsasa
target for infection after intravaginal
exposure; demonstration that
production of CD8-positive CTLsisa
predominant early immune response;
and investigation of the role of nasal
and/or oral immunizationineliciting
immune responsein the vaginal or
rectal mucosa.

Molecular epidemiology and genetic
analysis have provided insight into
the origin of lentiviruses and the
evolution of theHIV epidemicsin
Cambodia, China, India, Myanmar,
Thailand, and Vietnam. Recent data
from mathemati cal modeling suggest
that the AIDS epidemic might have
begun when the ancestor virus
spread from primates to one human
or asmall group of humans between
1910 and 1950. Genetic analysisof
simianimmunodeficiency virus(SIV)
from primatesin Africaand African
HIV isolates suggests the occurrence
of arecombinational event between
HIV and SIV subtypes and possibly
Cross-species transmission. Further
analysis may help to shed new light
ontheoriginof HIV-1.

Advances in immunology include the
following:

e Demonstration that responses of
CD4-positivehelper T cellsto
glycoprotein 120 (gp120) can be
suppressed by the presence of gpl120
antibodies that bind to the CD4
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binding site

e Mapping of epitopesinvolved in
neutralization of virus

e Observation of early but
restricted CTL responseto SIV
infection in the rhesus macaque
monkey model

*  Correlation between CTL
response and lowering of viral load

¢ Demonstration through new
technology that the frequency of
virus-specific CTLsin lymphatic
tissue corresponds to the frequency
inthe more accessible peripheral
blood compartment

Vaccines

Asaresult of new scientific findings,
many new approaches to develop-
ment of HIV vaccinesare being
pursued, and new insights have
raised the expectation that improved
vaccines could be developed and
ready to betested in large-scaletrials
inthe foreseeable future. Recent
research has provided new informa-
tion on the structure of HIV envelope
and evidence for (1) the use of
decreased viral |oad as a measurable
outcome of vaccine administrationin
clinical trials; (2) easier protection
against viral challengesto the
mucosg; (3) improved immune
responses with the use of combina-
tion vaccine strategies; and (4)
identification of new immunogenic
epitopes that offer new targets for
vaccine devel opment. Knowledge
gained from the study of long-term
survivorsof HIV infection indicates
that the help of T cellsinthe
maintenance of HIV-specific CTLs
may be extremely important for
effective control of viral load. Parallel
assessment in animal models has
indicated that thiswill be animpor-
tant parameter toinducein HIV
vaccines.



Research efforts of the Panels have
explored issuesrelated to (1) cross-
clade recognition of HIV-1 subtypes
and independence of immunotype
from genotype, suggesting the
potential for abroad, humoral,
immune response; (2) protection of
nonhuman primates challenged with
virus administered to the mucosa;
and (3) diverse candidates and
approaches under development.
Multiple vaccine approaches have
been discussed. These include
bacille Cdmette-Guerin (BCG) and
Venezuelan equine encephalitis (V EE)
virus; vira-like particles; DNA
vaccines; innovative adjuvants; and
stimulation of mucosal immunity
through both nasal and oral routes
by use of new delivery techniques
such as microparticles of encapsu-
lated plasmid DNA and fusogenic
liposomes prepared by fusion of
liposomes with inactivated Sendai
virus.

Of major importancein the devel op-
ment of avaccinefor HIV/AIDSis
the existence throughout the world of
avariety of HIV viral subtypes, and
both Panels are pursuing molecular
epidemiologic studies to address this
issue. Ancestral sequences may
prove morevaluablefor vaccine
development than circulating strains,
and such sequences are being
constructed for investigation.
Subtyping based on the sequence of
the gp120 V P3 region and on proteins
synthesized by recombinant vectors
carrying the sequence has enabled
the highly sensitive assay of the
prevalence of subtype-specific
antibodies. Severd studiesare
identifying circulating HIV subtypes
and defining the epidemiology of HIV
intheAsia-Pacific region.

Nonetheless, many challenges
remain, and scientific questions that
need to be addressed include the
following:

e Issterilizingimmunity necessary,

orispartia immunity against HIV
sufficient to prevent infection?

e What istherole of mucosa
immunity?

e DoesHIV infection prevent
superinfection?

e Which parameters of immunity
predict protection against infection?

Therapeutic I ntervention

Thedramatic decreasein morbidity
and mortality in the developed world
has been due primarily to the
development of several classes of
potent new agents and a fundamental
change in the use of these agents.
Continued introduction of novel
antiretroviral agents has provided a
wider array of drugs that can be used
to overcome viral resistance and can
be combined into regimens capable
of achieving nearly full suppression
of viral replication. The use of
antiretroviral agents also has
dramatically reduced the mother-to-
child transmission of HIV, witha
concomitant decrease in pediatric
AIDSin developed countries.
However, therapy remains achal-
lenge because of the toxicity
associated with long-term treatment,
the development of strains resistant
to one or more therapeutic agents,
and expensive and complicated
treatment regimensthat make
adherencedifficult or impossiblefor
some patients. In addition, current
therapeutic agents and regimens do
not eradicate HIV from the body;
rather, it remainsin chronically or
latently infected cells. Recent work
of the Panelsindicatesthat HIV may
remain attached on follicular dendritic
cellsfor many years.

Panel research has focused on
clinical evaluation of new agentsand
new combinations, to help in defining
the optimal course of treatment,
including the investigation of
parameters that may be used to guide
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treatment options. These parameters
includeviral load, CD4-positive T-cell
count, and measures of drug
resistance. |n addition, Panel
researchers continue to investigate
new agents, and recent reports
include apromising novel protease
inhibitor and a CCR5 antagonist to
block entry of HIV into the host cells.

FutureGoals

TheAIDS Panelswill continueto
direct attention to the spectrum of
research on HIV/AIDS, including the
epidemiology and natural history of
HIV disease; basic researchin
virology, immunology, and pathogen-
esis; development of diagnostic
agents, therapeutic agents, and
therapeutic regimens; and develop-
ment of prevention interventions,
including vaccines and other
biomedical and behavioral interven-
tions. In addressing these scientific
topics, the Panelswill continueto
collaborate on symposia and
workshops in addition to the
regularly scheduled annual meetings.

The Panels aso will continueto
pursue research areas of relevance to
the U.S.-Japan Common Agenda,
under which the United States and
Japan have agreed to use bilateral
programsto addressthe AIDS crisis
inthe developing world. Of particu-
lar relevancewill be effortsrelated to
HIV vaccines and nonvaccine
prevention interventions.

In 1997, the Summit of Industrial
Nations (G8) met in Denver, Colorado,
and declared the urgency of concerted
efforts of industrialized nationsto deal
withthegloba epidemic of HIV/AIDS,
especialy in the developing countries.
Inthe sameyear, the U.S. president
announced the god of developing a
vaccinefor HIV/AIDSwithin 10 years.
TheG8 Summit, whichwasheldin
Okinawain 2000, further stressed the
urgency of global HIV/AIDSefforts.



Vaccines

In response to concerns of the G8
nations, an area of great importance
will continueto be devel opment of a
safeand efficaciousvaccinefor HIV/
AIDS. Thisfocuswill includebasic
research in areas such as the
structure of HIV envelope; genetic
variation; the immune response and
correlates of immune protection;
development of animal models; and
new strategies and approaches to
vaccine design, such as novel
vectors and vaccine delivery
mechanisms, new vaccine target
proteins, the use of whole, killed
virus, and avariety of immunization
strategies.

Prevention Research

The Panelswill expand activitiesin
the area of other biomedical and

behavioral interventions to prevent
sexual transmission, mother-to-child
transmission, and transmission
related to drug use. Areas of
immediate attention will include
development and use of microbicides
and other barrier methods, further
investigation of interventions to
prevent mother-to-child transmission,
and exploration of the theoretical
basis for development of behavioral
interventions.

Collaborations

TheAIDSPandswill continueto use
the annual meetings and other venues
as opportunities to develop scientific
collaborations. To advance this god,
they will endeavor to involve young
scientists from both the United States
and Japan in Pand activities.

The Panels, in cooperation with the
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Joint Committee of the U.S.-Japan
Cooperative Medical Science
Program and the Indian Council of
Medical Research organized the 5th
International Conference on Emerg-
ing Infectious Diseasesin the Pacific
Rim, whichwasheld in Chennai,
India, in January 2000. Morethan
150 participantsfrom the United
States, Japan, and countries of the
Asia-Pacific region worked to
identify research areas of importance
for the region and problems associ-
ated with theimplementation of
research resultsin Asia-Pacific
settings. Japanese and U.S. scien-
tists will address these issues
through collaborations that have
been established with scientistsin
countries of the region, including
Cambodia, China, India, Myanmar,
the Philippines, Thailand, and
Vietnam.
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